The effect of pyridoxal 5'-phosphate on the 1,25-dihydroxy vitamin D3 receptor system has been studied by using pig intestinal chromatin. Pyridoxal 5'-phosphate did not affect the binding of 1,25 -dihydroxyvitamin D3 to its receptor extracted from chromatin with hypertonic KCl, although in the presence of pyridoxal 5'-phosphate 1,25 -dihydroxyvitamin D3-receptor complexes were not readily precipitated with polyethylene glycol. In contrast, pyridoxal 5'-phosphate showed a potency to dissociate the 1,25-dihydroxyvitamin D3 receptor from chro matin in a dose-dependent manner. A low concentration of pyridoxal 5' phosphate was as effective as hypertonic KCl in dissociating the receptor from chromatin, while pyridoxine, p-nitrophenyl phosphate, or inorganic phosphate was much less effective. These observations suggest the in hibitory effect of pyridoxal 5'-phosphate on the recognition of 1,25 -dihydroxyvitamin D3 by its receptor system, Key Words 1,25-(OH)2D3 receptor, intestinal chromatin, pyridoxal 5' -phosphate, pig intestine 1,25-Dihydroxyvitamin D3[1,25-(OH)2D3], an active metabolite of vitamin D3, is currently considered as a steroid hormone by the classical criteria (1-3). The intestinal mucosa is a major target tissue and the cytoplasmic receptor for the hormone has been demonstrated in this tissue of several species (4-6). The association of 1,25-(OH)2D3-receptor complexes with chromatin apparently alters specific transcriptional events for calcium regulating proteins such as vitamin D dependent calcium-binding protein (7-9). Changes in 1,25-(OH)2D3 receptor levels have been described during the development of chick embryos (10), by genetic 
Summary
The effect of pyridoxal 5'-phosphate on the 1,25-dihydroxy vitamin D3 receptor system has been studied by using pig intestinal chromatin. Pyridoxal 5'-phosphate did not affect the binding of 1,25 -dihydroxyvitamin D3 to its receptor extracted from chromatin with hypertonic KCl, although in the presence of pyridoxal 5'-phosphate 1,25 -dihydroxyvitamin D3-receptor complexes were not readily precipitated with polyethylene glycol. In contrast, pyridoxal 5'-phosphate showed a potency to dissociate the 1,25-dihydroxyvitamin D3 receptor from chro matin in a dose-dependent manner. A low concentration of pyridoxal 5' phosphate was as effective as hypertonic KCl in dissociating the receptor from chromatin, while pyridoxine, p-nitrophenyl phosphate, or inorganic phosphate was much less effective. These observations suggest the in hibitory effect of pyridoxal 5'-phosphate on the recognition of 1,25 -dihydroxyvitamin D3 by its receptor system, Key Words 1,25-(OH)2D3 receptor, intestinal chromatin, pyridoxal 5' -phosphate, pig intestine 1,25-Dihydroxyvitamin D3 [1, 2D3], an active metabolite of vitamin D3, is currently considered as a steroid hormone by the classical criteria (1-3). The intestinal mucosa is a major target tissue and the cytoplasmic receptor for the hormone has been demonstrated in this tissue of several species (4-6). The association of 1,25-(OH)2D3-receptor complexes with chromatin apparently alters specific transcriptional events for calcium regulating proteins such as vitamin D dependent calcium-binding protein (7) (8) (9) . Changes in 1,25-(OH)2D3 receptor levels have been described during the development of chick embryos (10), by genetic Abbreviations: 1,25-(OH)2D3, 1,25-dihydroxyvitamin D3; 1,24(R)-(OH)2D3, 1,24(R) dihydroxyvitamin D3; 1,24(R), 25-(OH)3D3, 1,24(R), 25-trihydroxyvitamin D3; 25-OHD3, 25 -hydroxyvitamin D3. defects (11), after hormonal treatments (12), and by dietary manipulation of calcium or phosphorus (12). Therefore, it is possible that responses of target tissues to circulating 1,25-(OH)2D3 is regulated at the receptor system. Vitamin B6 is an essential cofactor for a large variety of enzymes that are concerned with the intermediary metabolism of amino acids (13, 14) . Recently, evidence has been accumulated that pyridoxal 5'-phosphate , an active form of vitamin B6, may be involved in steroid hormone action (15) (16) (17) (18) (19) . For example , activated dexamethasone-receptor complexes are prevented from binding to DNA -cellulose or isolated nuclei by addition of pyridoxal 5'-phosphate to the incubation medium (15) . It has been also demonstrated that pyridoxine deficiency in rats resulted in an increased number of activatable hepatic glucocorticoid-receptor complexes and an accelerated rate of translocation of the complexes to nuclei in vivo (19).
Pyridoxal 5'-phosphate may play a role in regulating intestinal responses to 1,25-(OH)2D3 by altering the properties of the receptor system. The present study describes the effect of pyridoxal 5'-phosphate on the pig intestinal 1 ,25-(OH)2D3 receptor which has been recently demonstrated to be associated with chromatin (20). (Fig.  8) .
MATERIALS AND METHODS
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DISCUSSION
The present report has described the effect of pyridoxal 5'-phosphate on the 1,25-(OH)2D3 receptor system. Pyridoxal 5'-phosphate did not affect the binding of 1,25-(OH)2D3 to its receptor extracted from pig intestinal chromatin. In contrast, pyridoxal 5'-phosphate showed a potency to dissociate the 1,25-(OH)2D3 receptor from chromatin fractions. The 1,25-(OH)2D3 receptor extracted with pyridoxal 5' -phosphate was similar to the receptor extracted with KCl in its ligand specificity and sedimentation property. Considerable evidence has been accumulated that pyridoxal 5'-phosphate is Fig. 6 . SDS-polyacrylamide gel electrophoresis of chromatin extracts . Crude chro matin was extracted with various reagents as described in Table 1 . Samples were extracted with: (1) Buffer TMKG (none); (2) 0.8m KCl; (3) 10mM pyridoxal 5' -phosphate; (4) 10mM pyridoxine; (5) 10mM p-nitrophenyl phosphate; (6) 10mM phosphate. presumably involved in steroid hormone action (15) (16) (17) (18) (19) (26) (27) (28) . It is generally noted that pyridoxal 5'-phosphate does not change the hormone-binding properties of steroid receptors but interferes the association of the hormone-receptor complexes to the chromatin (15-19, 26 -28) . This report has presented the effect of pyridoxal 5' -phosphate on the 1,25-(OH)2D3 receptor system substantially similar to the effect of this vitamin on other steroid hormone receptor systems i.e., the inhibitory effect. Although the mechanism by which pyridoxal 5'-phosphate interferes the association of receptors with chromatin is uncertain yet, alterations in the receptor conformation induced by pyridoxal 5'-phosphate may be involved. Cidlowski and Thanassi have reported that the sedimentation properties of dexamethasone-receptor complexes were markedly affected by pyridoxal 5'-phos Fig. 8. phate (26). A similar effect has been also demonstrated on progesterone (16), estrogen (27), or androgen (28) receptors. Thus, it has been considered that pyri doxal 5'-phosphate interferes with activation or nuclear binding of hormone receptor complexes by forming a Schiff base with nucleophilic residues of the receptor (17, 25) . In the present study no alteration induced by pyridoxal 5' -phosphate of the sedimentation property of the 1,25-(OH)2D3 receptor was observed. However, pyridoxal 5'-phosphate may modify the conformation of the 1,25-(OH)2D3 receptor, since 1,25-(OH)2D3-receptor complexes were not readily precipitated with polyethylene glycol by addition of pyridoxal 5'-phosphate to the incubation medium. DiSorbo et al. (19) have shown that pyridoxine deficiency in rats resulted in an increased number of activatable hepatic glucocorticoid-receptor complexes and an accelerated rate of translocation of the complexes to nuclei in vivo. Thus, it is possible that pyridoxal 5'-phosphate plays a physiological role in modulating the steroid hormone receptor system.
Alterations in 1,25-(OH)2D3 receptor levels have been described during development of chick embryo (10), by genetic defects (11), after hormonal treat ments (12), and by dietary manipulation of calcium or phosphorus (12). Presuma bly some of these alterations cause different responses to circulating 1,25 (OH)2D3 in target tissues. The inhibitory effect of pyridoxal 5'-phosphate on the 1,25-(0H)2D3 receptor system may occur in vivo and play a role in regulating re sponses to 1,25-(OH)2D3 of the intestine. 
